Aging and acyl-CoA binding protein alter mitochondrial glycerol-3-phosphate acyltransferase activity.
It is well known that cellular function declines with age. Since phosphatidic acid (PtdOH) biosynthesis is central to the generation of membrane phospholipids, the hypothesis that aging decreases PtdOH biosynthesis was tested. Glycerol-3-phosphate acyltransferase (GPAT) and lysophosphatidic acid acyltransferase (LAT) activities were examined in isolated mitochondria and microsomes from young and old rat liver. The results show that mitochondrial GPAT preference for palmitoyl-CoA over oleoyl-CoA was only observed if albumin or acyl-CoA binding protein (ACBP) were present in the assay in the young rats. Furthermore, mitochondrial GPAT activity was significantly reduced in the presence of albumin and ACBP in aged mitochondria using palmitoyl-CoA as the substrate. These data show, for the first time, that mitochondrial GPAT acyl-CoA preference is due to the presence of a protein that binds acyl-CoAs, not the enzyme itself, and that aging significantly reduces mitochondrial GPAT activity.